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[NAME OF DOCUMENT] Specification 
[TITLE OF THE INVENTION] 

Solid Electrolytic Capacitor and Method for Producing 

the Same 
[SCOPE OF CLAIM FOR PATENT] 

[Claim 1] A solid electrolytic capacitor comprising 
a valve acting metal anode foil having formed on the 
surface thereof an oxide dielectric film, and a solid 
electrolyte formed by providing an electrically conducting 
polythiophene composition on the metal foil, wherein said 
composition has a sulfate ion content of from 0.1 to 10 wt% 
and a naphthalenesulf onate ion content of from 1 to 50 wt%. 

[Claim 2] The solid electrolytic capacitor as 
claimed in claim 1, wherein the electrically conducting 
polythiophene composition contains a structural unit 
represented by the following formula (I): 



(wherein the substituents R 1 and R 2 each independently 
represents hydrogen, a linear or branched, saturated or 
unsaturated alkyl group having from 1 to 6 carbon atoms or 
a substituent for forming at least one 5-, 6- or 7-membered 



[Chem. 1] 




(I) 
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saturated hydrocarbon ring structure containing the two 
oxygen elements shown in the formula by combining the 
hydrocarbon groups each having from 1 to 6 carbon atoms to 
each other at an optional site, said ring structure formed 
includes a chemical structure such as a substituted 
vinylene group and a substituted o-phenylene group in the 
scope thereof, and 5 is a number of from 0 to 1). 

[Claim 3] The solid electrolytic capacitor as 
claimed in claim 1, wherein the sulfate ion is originated 
in a reductant of a persulfate. 

[Claim 4] A method for producing a solid 
electrolytic capacitor, comprising providing an 
electrically conducting polythiophene composition as a 
solid electrolyte on a valve acting metal anode foil having 
formed on the surface thereof an oxide dielectric film, 
wherein said solid electrolyte is produced by oxidation- 
polymerizing a thiophene monomer represented by the 
following formula (II): 
[Chem. 2] 

R 2 0 OR 1 

s 

(wherein R l and R 2 are the same as defined in claim 1) by 
the action of a persulfate in the coexistence of a 
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naphthalenesulfonate anion. 

[Claim 5] The method for producing a solid 
electrolytic capacitor as claimed in claim 4, wherein the 
persulfate is ammonium persulfate or potassium persulfate. 
[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 

[Technical Field to Which the Invention Belongs] 
The present invention relates to a solid electrolytic 
capacitor having excellent voltage withstanding property 
and a production method thereof . More specifically, the 
present invention relates to a production method of a solid 
electrolytic capacitor, wherein the solid electrolyte is 
produced by polymerizing a specific thiophene compound 
using a persulfate as an oxidizing agent in the coexistence 
of a naphthalenesulfonate anion, and to the capacitor. 

[0002] 

[Background Art] 

A solid electrolytic capacitor comprises an anode 
substrate comprising a metal foil subjected to etching 
treatment and having a large specific surface area. A basic 
device of the capacitor is manufactured by forming an oxide 
dielectric film layer on the anode substrate, a solid 
semiconductor layer (hereinafter simply referred to as a 
solid electrolyte) as an opposing electrode outside the 
dielectric layer and preferably further an electric 
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conductor layer such as an electrically conducting paste. 
Then, the device as a whole is completely sealed by an 
epoxy resin or the like and put into use as a capacitor 
part in electric products over a wide range. 
[0003] 

Of these basic elements, for the solid electrolyte, it 
has been heretofore known to use, for example, an inorganic 
semiconductor material such as manganese dioxide and lead 
dioxide, a TCNQ complex salt, an intrinsic electrically 
conducting polymer having an electric conductivity of from 
10" 3 to 5xl0 3 S/cm ( JP-A-1-169914 (the term "JP-A" as used 
herein means an "unexamined published Japanese patent 
application")) or a Tt-con jugated polyaniline (JP-A-61- 
239617), polypyrrole < JP-A-61-240625 ) or polythiophene 
derivative ( JP-A-2-1561 1 ) . 
[0004] 

[Problems to Be Solved by the Invention] 

As the method for forming a solid electrolyte layer, a 
method of forming by fusion a solid electrolyte layer on a 
dielectric layer of a valve acting metal surface having a 
porous or void structure, and a method of producing a solid 
electrolyte on a dielectric layer have been conventionally 
known. For example, in the case of using a polymer of a 5- 
membered heterocyclic compound such as pyrrole or thiophene, 
a method where an anode foil is dipped in a solution 
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obtained by dissolving a 5-membered heterocyclic compound 
in a solution comprising a lower alcohol and water, and 
then dipped in an aqueous solution having dissolved therein 
an oxidizing agent and an electrolyte to give rise to 
chemical polymerization, thereby forming an electrically 
conducting compound ( JP-A-5-175082 ) , and a method where a 
3 , 4-dioxyethylenethiophene monomer and an oxidizing agent 
each preferably in the form of a solution are applied 
separately differing in time or simultaneously on an oxide 
forming a layer of a metal foil to thereby form a solid 
electrolyte layer ( JP-A-2-156 1 1 ) are known. 
[0005] 

Known examples of the oxidizing agent which can be 
used in the chemical polymerization of a 5-membered 
heterocyclic compound such as thiophene include iron (III) 
chloride, Fe(Cl0 4 ) 3 , organic acid iron (III), inorganic acid 
iron(III), alky lpersulf ate, ammonium persulfate (herein- 
after simply referred to as "APS"), hydrogen peroxide and 
K 2 Cr 2 0 7 (see, JP-A-2-156 1 1 ) , 

[0006] 

[Means to Solve the Problems] 

However, the capacitor comprising a solid electrolyte 
of the manganese dioxide is disadvantageous in that the 
oxide film layer is ruptured at the thermal decomposition 
of manganese nitrate and the impedance property is not 



- 5 - 



satisfactory. Use of lead dioxide is accompanied with a 
fear of adverse effect on the environment and not preferred. 
The solid electrolyte capacitor using a TCNQ complex salt 
has good heat fusion workability and excellent electric 
conductivity but the TCNQ complex salt itself has a problem 
in the heat resistance and in turn, the soldering heat 
resistance is poorly reliable. In order to overcome these 
problems, an electrically conducting polymer such as 
polypyrrole is applied to the solid electrolyte on a 
dielectric surface by electrochemical polymerization or 
chemical polymerization but satisfactory results cannot be 
obtained with respect to the homogeneity of film, soldering 
heat resistance, impedance property and the like. 

As such, not only selection of a material for the 
solid electrolyte but also control of heat stability of the 
electric conductivity, homogeneity of the film and the like 
are important in producing a capacitor device in practice. 
In the chemical polymerization of thiophenes, the kind and 
residual amount of an oxidizing agent, the residual amount 
of a reductant of the oxidizing agent, the content of 
another anion having a dopant ability, the method for 
cleaning the residual monomer and the like are also 
important technical matters to be solved. 
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[0007] 

[Mode for Carrying Out the Invention] 

The object of the present invention is to produce a 
solid electrolytic capacitor having excellent properties 
satisfying the requirements with respect to the highest 
reduction in the weight, high capacity, high frequency 
property, tan 8, leakage current, heat resistance (reflow 
property) and durability. As a result of extensive 
investigations on the kind of the oxidizing agent, the 
residual amount of a reductant of the oxidizing agent and 
the content of an anion species having a dopant ability, 
the above-described object can be attained by a solid 
electrolytic capacitor comprising a valve acting metal 
anode foil having formed on the surface thereof an oxide 
dielectric film, and a solid electrolyte formed by 
providing an electrically conducting polythiophene 
composition on the metal foil, wherein the composition has 
a sulfate ion content of from 0.1 to 10 wt% and a 
naphthalenesulf onate ion content of from 1 to 50 wt%, as 
well as by a production method thereof. According to the 
present invention, a capacitor having excellent voltage 
withstanding property in addition to the objective required 
capabilities can be produced. 
[0008] 

More specifically, the present invention provides a 
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solid electrolytic capacitor characterized in that the 
above-described electrically conducting polythiophene 
composition contains a structural unit represented by the 
following formula (I): 
[Chem. 3] 



(wherein the substituents R l and R 2 each independently 
represents hydrogen, a linear or branched, saturated or 
unsaturated alkyl group having from 1 to 6 carbon atoms or 
a substituent for forming at least one 5-, 6- or 7-membered 
saturated hydrocarbon ring structure containing the two 
oxygen elements shown in the formula by combining the 
hydrocarbon groups each having from 1 to 6 carbon atoms to 
each other at an optional site, the ring structure formed 
includes a chemical structure such asx a substituted 
vinylene group and a substituted o-phenylene group in the 
scope thereof, and 8 is a number of from 0 to 1). 



The solid electrolytic capacitor is characterized in 
that in the method of producing a solid electrolytic 
capacitor comprising a solid electrolyte formed by 




(I) 



[0009] 



providing 



an 



electrically 



conducting 



polythiophene 
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composition, the solid electrolyte is produced by 
oxidation-polymerizing a thiophene monomer represented by 
the following formula (II): 
[Chem. 4] 



(wherein R 1 and R 2 are the same as defined in the formula 
(I)) by the action of a persulfate in the coexistence of a 



features, a solid electrolytic capacitor having excellent 
voltage withstanding property and low impedance can be 
produced and thus, the present invention has been 
accomplished . 
[0010] 

The present invention is described in detail below. 

In the above-described production method, opposing 
electrodes are used, a dielectric layer comprising a metal 
oxide fine structure is provided on the surface of one 
electrode and an electrically conducting polymer 
composition obtained by chemically polymerizing a specific 
thiophene represented by formula (II) is provided as a 
solid electrolyte on the dielectric layer. In ^formula (II), 
the substituents R 1 and R 2 each independently represents 




(II) 



naphthalenesulf onate anion. 



By having such characteristic 



r 
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hydrogen or a linear or branched, saturated or unsaturated 
alkyl group having from 1 to 6 carbon atoms, and the 
substituents each is preferably methyl, ethyl, propyl, 
isopropyl, vinyl or allyl. The hydrocarbon groups each 
having from 1 to 6 carbon atoms of R 1 and R 2 may be combined 
at any site to each other to form at least one 5-, 6- or 7- 
membered saturated hydrocarbon ring structure containing 
the two oxygen elements shown in formula (II) , and 
preferred examples thereof include 1 , 2-ethylene, 1,2- 
propy lene and 1 , 2 -dimethy lethy lene . Furthermore , the 
hydrocarbon groups each having from 1 to 6 carbon atoms of 
R 1 and R 2 may be combined at any site to each other to form 
an unsaturated hydrocarbon ring structure such as 
substituted vinylene group and substituted o-phenylene 
group, and examples thereof include 1 , 2-vinylene, 1,2- 
propenylene, 2 , 3-butylen-2-ene , 1 , 2-cyclohexylene , methyl- 
o-phenylene, 1 , 2 -dimethy 1-o-pheny lene and ethyl-o-phenylene . 
[0011] 

Out of thiophenes represented by formula (II) for use 
in the production method of the present invention, a part 
of monomer compounds including 3 , 4-dioxyethylene-thiophene 
are already known (see, JP-A-2-15611 ) . Furthermore, out of 
the persulfates as the oxidizing agent for use in the 
present invention, use of ammonium persulfate (hereinafter 
simply referred to as "APS" ) or alkali metal persulfate is 
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also known. 

However, in the present invention, the electrically 
conducting composition has a sulfate ion content of from 
0-1 to 10 wt%, preferably from 0.2 to 5 wt% f and a 
naphthalenesulf onate ion content of from 1 to 50 wt%, 
preferably from 5 to 40 wt%, and at the same time contains 
a structural unit represented by the formula (I). A solid 
electrolytic capacitor comprising a solid electrolyte 
formed of a polymer of this electrically conducting 
composition has particularly excellent voltage withstanding 
property and this has hitherto been not known. In the 
present invention, the total of the sulfate ion content and 
the naphthalenesulf onate ion content is preferably from 1 . 1 
to 60 wt% based on the entire weight of the electrically 
conducting composition. 

[0012] 

Usually, the method for forming the above-described 
solid electrolyte plays an important role in the production 
of a capacitor for attaining high capacity and high 
frequency property and improving tan 8, leakage current, 
heat resistance (reflow property) and durability. More 
specifically, it is important to form a densely filled 
solid electrolyte and thereby improve . the homogeneity of 
the electric conducting path. To this effect, the 
constitution of the electrically conducting composition has 
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a great effect on the capacity properties. In the present 
invention, the process of oxidation-polymerizing the above- 
described thiophene monomer by the action of a persulfate 
in the coexistence of a naphthalenesulf onate anion to 
produce the solid electrolyte is performed in a plurality 
of repetitions, preferably from 5 to 20 repetitions to an 
anode substrate and thereby an objective solid electrolyte 
can be easily obtained. In this process, a step where the 
anode dielectric layer is coated with or dipped in a 
solution containing the above-described thiophene monomer 
and naphthalenesulf onate anion (Solution 1) may be provided 
separately before or after a step where the layer is coated 
with or dipped in a solution having dissolved therein a 
persulfate (Solution 2). Solution 1 and Solution 2 may use 
the same solvent or may differ in the solvent system. 
[0013] 

By repeating the oxidation-polymerization process, a 
solid electrolyte having excellent soldering heat 
resistance (heat stability) can also be easily produced. In 
conventionally known capacitors using a solid electrolyte 
comprising polypyrrole or the like, the capacitor 
properties greatly fluctuate at a high temperature and a 
high humidity and the reliability is low. On the other hand, 
the capacitor comprising, a solid electrolyte formed of an 
electrically conducting composition of the present 
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invention has excellent heat stability and exhibits good 
stability in the doped state, because the polymer 
composition having two or more dopants can be thoroughly 
filled step by step into the dielectric surface, even 
inside the pore, and thereby a structure where many thin 
films of the polymer composition are overlaid one on 
another can be formed- As a result, the polymer can prevent 
damages of the dielectric film and a capacitor having 
excellent heat stability can be provided. 
[0014] 

Preferred conditions for the polymerization reaction 
are described below. 

The concentration of the monomer represented by 
formula (II) for use in the production method of a 
capacitor of the present invention varies depending on the 
substituent (kind) of the compound or the kind of solvent, 
however, it is in general preferably from 10" 3 to 10 mol/£, 
more preferably from 10" 2 to 5 mol/f. The reaction 
temperature is selected according to respective reaction 
processes and cannot be specifically limited, however, it 
is generally from -70 to 250°C, preferably from 0 to 150°C 
and more preferably from 15 to 100°C. 
[0015] 

Examples of the solvent for use in the production 
method of the present invention include tetrahydrof uran 
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(THF) , dioxane, ethers such as diethyl ether, ketones such 
as acetone and methyl ethyl ketone, aprotic polar solvents 
such as dimethylformamide, acetonitrile, benzonitrile , N- 
methylpyrrolidone (NMP) and dimethylsulf oxide (DMSO) f 
esters such as ethyl acetate and butyl acetate, nonaromatic 
chlorine-type solvents such as chloroform and methylene 
chloride, nitro compounds such as nitromethane , nitroethane 
and nitrobenzene, alcohols such as methanol, ethanol and 
propanol, organic acids such as formic acid, acetic acid 
and propionic acid, acid anhydrides of the organic acid 
(e.g., acetic anhydride), water, and a mixed solvent 
thereof. Of these, preferred are water, an alcohol, a 
ketone and/or a combination thereof. 
[0016] 

The solid electrolyte thus produced has an electric 
conductivity of from 0.1 to 200 S/cm, preferably from 1 to 
100 S/cm, more preferably from 10 to 100 S/cm. 

[0017] 

In the present invention, for one part electrode, a 
known material such as aluminum, titanium, tantalum, 
niobium, an alloy (having the same valve action) using such 
a material as a substrate or a sintered body mainly 
comprising such a material, is used in the form of a foil 
or bar. This metal electrode is used after treating the 
surface thereof by a known method such as etching or 
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chemical forming treatment so as to increase the specific 
surface area, and thereby forming a metal oxide film layer 
on the metal foil. 
[0018] 

The solid electrolyte is preferably formed by 
effecting the formation process on the dielectric layer. In 
particular, a method of chemically depositing an organic 
electric conductor having excellent heat resistance of the 
present invention on a dielectric material having a porous 
or void structure is preferred. Furthermore, in order to 
attain good electrical contacting, an electric conductor 
layer is preferably provided on the semiconductor and the 
electrical conductor layer is formed, for example, by 
solidifying an electrically conducting paste, plating, 
sputtering a metal or forming an electrically conducting 
resin film. 
[0019] 

The capacitor thus constituted according to the 
production method of the present invention is jacketed with 
a resin mold, a resin case of a metal-made jacket case or 
by resin dipping and then the capacitor can be used as a 
product capacitor for various uses. 
[0020] 
[Examples] 

The present invention is described in greater detail 
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below by referring to the Examples and Comparative Examples. 
(Example 1) 

An formed aluminum foil was processed to have a 
prescribed area and then subjected to formation at 13 V in 
an aqueous 10 wt% ammonium adipate solution to prepare a 
dielectric material thereon. The surface of this dielectric 
material was impregnated with an aqueous solution prepared 
to have an ammonium persulfate (hereinafter simply referred 
to as "APS" ) concentration of 20 wt% and a sodium 1- 
naphthalenesulf onate concentration of 0.1 wt%, and then the 
dielectric material was dipped in an . isopropanol 
(hereinafter simply referred to as "IPA") solution having 
dissolved therein 5 g of 3 , 4-dioxyethylene-thiophene . The 
resulting substrate was left standing in an environment at 
60°C for 10 minutes, thereby completing the oxidation 
polymerization, and then washed with water. This 
polymerization reaction and washing process each was 
repeated 10 times. The polymer composition was reduced by 
hydrazine in a water/IPA solvent and then carefully 
extracted with the solvent and the contents of sulfate ion 
and 1-naphthalenesulf onate ion in the polymer composition 
were determined by an ion chromatography method. As a 
result, the sulfate ion content was 1.3 wt% and the 1- 
naphthalenesulf onate ion content was 33 wt%, based on the 
dry weight of the polymer composition. 
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[0021] 

Thereafter, an aluminum foil having accumulated 
thereon the polythiophene polymer composition was treated 
in an aqueous 10 wt% ammonium adipate solution and then 
examined on the sparking voltage. The test was performed in 
an environment of 50°C under the conditions of a current 
density of 10 mA/cm* at n=5. The results obtained are shown 
in Table 1. Subsequently, the aluminum core part was welded 
with a plus side lead terminal for collecting the current 
from the anode and on the other hand, connected to the 
minus side lead terminal through carbon paste and silver 
paste for collecting the current from the cathode. These 
elements were sealed by an epoxy resin to manufacture a 
capacitor device. The capacitor device manufactured was 
aged at 125°C for 2 hours and then determined on the initial 
characteristics. The results obtained are shown together in 
Table 2. In the Table, C in the column of initial 
characteristics indicates a capacity and DF indicates a 
tangent (tan 5) of the loss angle. These were each measured 
at 120 Hz. The impedance is shown by a value at. a resonance 
frequency. LC (leakage current) was measured one minute 
after application of a rated voltage. The measured values 
each is an average of 30 samples. With respect to LC, those 
having an LC of 1 uA are judged as a shorted product 
(defective) and the average LC is calculated exclusive of 
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the defective units. 

[0022] 
(Example 2) 

A capacitor device was prepared and evaluated in the 
same manner as in Example 1 except for using potassium 
persulfate in place of APS used in Example 1 and preparing 
a solution having a potassium sulfate concentration of 10 
wt% and a sodium 1-naphthalenesulf onate concentration of 
0.1 wt%. The results obtained are shown in Tables 1 and 2. 
The contents of sulfate ion and 1-naphthalenesulf onate ion 
in the polymer composition were determined by the method 
described in Example 1 and it was found that the sulfate 
ion content was 2.1 wt% and the 1-naphthalenesulf onate ion 
content was 29.5 wt% . 

[0023] 
(Example 3 ) 

A capacitor device was prepared and evaluated in the 
same manner as in Example 1 except for preparing a solution 
by changing the concentration of APS used in Example 1 from 
20 wt% to 35 wt% and the concentration of sodium 1- 
naphthalenesulf onate from 0.1 wt% to 0.04 wt%. The results 
obtained are shown in Tables 1 and 2. The contents of 
sulfate ion and 1 -naphthalenesulf onate : ion in the polymer 
composition were determined by the method described in 
Example 1 and it was found that the sulfate ion content was 
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4.7 wt% and the 1-naphthalenesulf onate ion content was 9.5 
wt% . 

[0024] 

(Comparative Example 1) 

A capacitor device was prepared and evaluated in the 
same manner as in Example 1 except for using ferric sulfate 
in place of APS used in Example 1 and preparing a solution 
having a ferric sulfate concentration of 10 wt% and a 
sodium 1-naphthalenesulf onate concentration of 0.1 wt%. The 
results obtained are shown in Tables 1 and 2. The contents 
of sulfate ion and 1-naphthalenesulf onate ion in the 
polymer composition were determined by the method described 
in Example 1 and it was found that the sulfate ion content 
"was 20.5 wt% and the 1-naphthalenesulf onate ion content was 
36.8 wt%. Since 8 wt% of iron ion (ferric and ferrous ions) 
was also present and the sulfate ion content exceeded 10 
wt%, the capacitor had poor properties. 
[0025] 

(Comparative Example 2) 

A capacitor device was prepared and evaluated in the 
same manner as in Example 1 except for using ferric 
chloride in place of APS used in Example 1 and preparing a 
solution having a ferric iron chloride concentration of 10 
wt% and a sodium 1-naphthalenesulf onate concentration of 
0.1 wt%. The results obtained are shown in Tables 1 and 2. 



- 19 - 



The content of 1-naphthalenesulf onate ion in the polymer 
composition was determined by the method described in 
Example 1 and found to be 4.5 wt%. Since sulfate ion was 
not used in combination, the capacitor had poor properties . 
[0026] 

( Comparative Example 3 ) 

A process for manufacturing a capacitor device was 
performed under the same conditions as in Example 1 except 
for using thiophene in place of 3 , 4-dioxyethylene-thiophene 
used in Example 1. However, black blue polythiophene 
polymer was not produced at all and thus, polymerization of 
thiophene was not caused by the action of APS. In other 
words, occurrence of the oxidation polymerization of a 
thiophene by APS was peculiar to 3,4-dioxy group- 
substituted thiophenes. 

[0027] 

In the sparking voltage test of Examples 1 to 3, the 
voltage was greatly reduced at the initial stage, however, 
at the completion of the reaction, the sparking voltage was 
27 V or more in each Example. In Comparative Example 1 
using ferric sulfate, the sparing voltage was largely 
reduced due to remaining of iron ion (ferric and ferrous 
ions) in a concentration as high as 8 wt% and. the sparking 
voltage could not withstand until the prescribed reaction 
was completed. As a result, the solid electrolyte was 
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insufficiently filled and this was disadvantageous. 

[0028] 
[Table 1] 

Sparking Voltage 

(unit: V, n=5 ) 



Number of 
Reaction Times 


Example 


Comparative 


Example 


1 


2 


3 


1 


2 


X 








29 




25 


2 


32 


35 


32 


25 




20 


3 








22 




16 


4 


29 


31 


28 


21 




2 


5 








9 






6 


29 


30 


28 


3 






8 


28 


29 


28 








10 


28 


29 


28 









[0029] 
[Table 2] 





Initial Characteristics 




C 
UF 


DF 

% 


Z 
mQ 


LC 
. HA 


Number of 
De feet ive /Number 
of Sample 
units/units 


Short 
Circuit 


Example 1 


5.3 


0.8 


15 


0.03 


0/30 


0 


Example 2 


5.0 


0.9 


21 


0.04 


2/30 


0 


Example 3 


5.2 


0.7 


23 


0.06 


1/30 


0 


Comparative 
Example 1 


4.7 


1.8 


65 


0.03 


16/30 


9 


Comparative 
Example 2 


4 -° 


3.4 


355 


0.45 


28/30 


17 
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[0030] 

[Effect of the Invention] 

By using a polythiophene having a specific structure 
for the electrically conducting thiophene compound of the 
solid electrolyte and controlling the sulfate ion content 
and the naphthalenesulf onate ion content to fall within the 
range of from 0.1 to 10 wt% and from 1 to 50 wt% , 
respectively, an effect is provided such that a solid 
electrolytic capacitor comprising the solid electrolyte is 
greatly improved in the voltage withstanding property 
(sparking voltage test), high frequency property, tan 8, 
impedance property, leakage current, heat resistance 
(reflow property) and the like. 
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[NAME OF DOCUMENT] Abstract 
[ SUMMARY ] 

[PROBLEM TO BE SOLVED] 

To obtain a solid electrolytic capacitor having 
excellent properties with respect to the voltage 
withstanding property, high frequency property, tan 5, 
leakage current, heat resistance (reflow property) and the 
like. 

[MEANS TO SOLVE THE PROBLEM] 

A solid electrolytic capacitor comprising a valve 
acting metal, an oxide film layer formed on the metal and 
an electrically conducting polythiophene composition formed 
on the surface of the oxide film layer, wherein a 
polythiophene having a specific structure is used and the 
solid electrolyte has a sulfate ion content of from 0.1 to 
10 wt% and a naphthalenesulf onate ion content of from 1 to 
50 wt%. The solid electrolytic capacitor produced has 
excellent voltage withstanding property. 
[SELECTED DRAWING] None. 
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